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Introduction
The electron beam is injected from the end of a transfer line

| to the injection section of the storage ring. AC/DC septum

| I magnets, four kicker magnets (K1~K4), vacuum chambers

f and their adjustable stage are mounted on three girders in the
‘ i injection section, a straight section of length 12 m. To

| eliminate the magnitude of vertical magnetic field of the

{ kicker magnet in the injection section of the storage ring in
TPS, four precise 1-axis goniometer stages for the kicker
magnet were designed and manufactured.
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] (" Design parameters of a precise I-axis goniometer W
| stage for the kicker magnet

roll

| | | tilt range +3 mrad
| 1 { resolution <0.2 prad
| ; . crossed roller V-
travel guide
groove
| feeding mechanism ball screw type
; stepping motor Oriental PK599
| gauge to set origin Heidenhain AT 1218
capacity >200 kg
limit switch Omron D4N-2125
the height of rotation 89.5+0.1 mm
center
ball screw lead 2 mm
radius of travel guide 187 mm

Limit switches restrict the tilting angle of the stage within +3
mrad, and interference between the vacuum chamber and magnet
can thereby be avoided. A locking mechanism is set in the side of
the goniometer stage to fix the movable part when the stage is
positioned within tolerance
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* Five fine M20 screws serve o adjust
the height and pitch of the goniometer

stage. Three of these five screws are

%Zlﬂ’)i’ pnmary and the others are in
it auxiliary use to support the stage.
the other Twenty fine nuts are thinned to fit the
SCrews.
+ Four L-type blocks in the four
corners of the stage serve to adjust

el
Diagnostics of a precise 1-axis goniometer stage fora
kicker magnet + The rotary center of the

= e goniometer stage is
Rt 55 = obtained via
| e measurement architecture

A laser tracker (Leica
AT901) serves to
measure the moving j
traces of six fiducial
holes when tilting the
stage
+ The error of the
RC of stages 1,2 HE i

Height*

Errorf -0.032 -0.0925 0.0244 0.038
Height ~ 89.5687 89.4539 -88.971 89.5144 and 4 (S1, S2 and ;
: 0687 529 0.
Error 0.0687 -0.0461 0.529 0.0144 S4) are almost
Height  89.5803 89.6143 -89.7852 89.6011 ithin 0.1 !
00803 0.1143 -0.2852 0.1011 within 0.1 mm i
stage 3
Height ~ -89.4756 -89.4163 89.6845 89.4318 + The results of the
Error 0.0244  0.0837 0.1845 -0.0682 RC of stage 3 lack | |
Height  -88.971 8942 896145 895398 aricfactory o
WO  Error 0529 008 0.1145 00398
Height  -89.7852 -89.9097 89.4759 89.7132 accuracy and :
M por  -02852 04007 00241 02132  repeatability i
t

The retatiomhip betwaren Novel and touch semor
(Cockwise)

«+ We use a curve-fitting technique
to obtain equation L1 when the ;

} . E stage tilts clockwise ‘ r
; - L1: AN=6.5821*AT i
The relationship beme;n puls; and t’ou:hi;ns;fgr Ny g The curve relating
,, the pulse (P) and
4 " | the touch sensor (7)
i - /‘/ | is fitted with the
] 200 150 100 5 A‘E ° 50 100 150 200 following tion:
- G J AT =0.0128*AP |
pulse. i

« The good agreement between
theoretical and indirect resolution

[Theoretical resolution [XLECIM
[Indirect resolution (IS
Conclusions
The design and diagnostic process of a precise 1-axis goniometer
stage have been developed. We have also proposed a verifica
of specification for the stage through the m
diagnostic results, including t
resolution. In addition, we ft
stepping motor, touch sensor
obtained through the technic
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way and yaw of the stage.
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